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mj-ETHODS OF CLEARING land that have proved 
successful in the cut-over sections of the United 
States are presented brietl}^ in this bulletin. Various 
methods of burning stumps and different types of 
mechanical stump pullers are described, the advan- 
tages of the use of dynamite are set forth, and ap- 
proved methods of pasturing stump land to keep 
down sprouts are outlined. 

On many farms at the present 4inie there are small 
tnu'ls of woodland that might be profitably cleared. 
\Micn such operations can be undertaken in spare 
lime and without interruption to regular farm work, 
Fariucrs can profitably increase their tillable area. 
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C|;""f_f)VKK LAXD, nv hui-l iVoir. wlih'li lilt,' ,-taipi of iiu'rcluuit- 
able liiiilx^r \>i'vi\ rcnir.\-iM. may iu- r<tuip.l in all of the 

tiiiibrrcd Sialo. bill iiin-i of Miir !'Mt -<*\ a-rcauir In<'ahu| in tin* 

Hoiirlierr. "^^ttttp-. wlieri' rLtd'r nvv n\pr [nnjinojuio arn^- : in the Lake* 
States, where tliere are u\er r,H.fioujfOn ;Hd^> : aii'l in rlu^ _Xurl!tW(\sl- 
em State-, where there afr 'iVvv ^j^uhijuui :,M>re.-. (Jii liire'h e^f thi.- 

growth to warraii! LtN.|ejej: ii I'-m; p^d'ie.ajienr rieihi-r JauiL Al-u. 
iimeh of Ihe <eit-n\"r'r lajp.! b 'i-i;' i-lh' ha ^ ,! LM^'aJr-r rchi!i\a' \aa1iie 
for tiniher fhaii i^^r i-r*>p ha-f 1. ae ajel -te|-" ^h^.a^M h,^^ taken to 

p-eat ariar of -.m'kI ,;Mi mw^- l^^r ,n r:uan^' 1} ina-' ihh---~a!o! t-ven 
growiiiii' tiiiil.>er---tha! i.- worth neu'e i<>r rf*»>|_i ihnr d i: tiriihar i/ro- 
(Inetioii. Oa ihon-^anh- "f lariai^ ihrmjiiliuiii ih^ ^-iii-i^vri .-eationa 
(lie nior^t v'ltai prolheiii iu Lonnal lijiiea i- hoev to _i!a4' t]ii> iiii[)ro- 
<hje*ive lane! eiia^'e-l -o iiia.( !! w'li' hpiiin- ia rni na-rca.-o 'of it^NrnU'a 
Oil inaiiy huin- in ;he l>a-l an.-J Aha h Ho A'*-; ihrr,> iin- Iran- (a>v- 

creJ hy wooaL. and hriL-L llnil are laeller iivLipied U. ■ erup pruducLiuii 

tliaii to foi'est growtli. 

Tliis publication does not attempt to decide the iiiiportaiit ques- 
tion whether or not auY part'b"»idfrr traet of land will pay better in 
field crop- tlia.n in i'or<^-l li .-ieaplx laa-oajj- bi-icil;, a- ps)-.-ibl.' 
some 0:1' th<^ nii'iliod-- rj.'a !a?ii_;- nn-oxa!- h-tiid- ih:0 i n x''.*- 1 igai ions 
by the OHiee of Farm Manairemidit have bmiid to In^ ^no'ee>-riil. 

Most (ap;"-<e.i'r lan.d pa--v>^ ihj'iaio-ii ihr-'a -la^'*'- ot = h>\ eh >| /inent 
before it raae/hr's it- ir'aoaf'-l vupa- a. -'I'ionU nra !l;v . llu' wa-ic ajid 
small g'roxx'lli i- lir-t di-io->-i-d of. Ii dpai romai]!.- iii -iniiip- a fova 
years until ihe .-niallc'/ -imnp'- are (h-a,*! -a' d.« m.o! y . h d^iirini;- wlneb 
time it i- pa^stnnoj or naiy o\i-'i hu^ <-eJi!\aJr<h h^in.a.lly add tlea -Innips 
are removeti 
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DISPOSAL OF WASTE AND SMALL GROWTH, 

If there is a great amount of worthless growth, it shoiiUl he cut and 
piled before the vaUiable growth is removed.^ Li most eases, how- 
ever, this is not necessary. The best time to cut is when the trees arc 
in full leaf, sine© then the stumps are least likely to sprout and tho 
leaves on the trees assist materially in burning brush. Probably 
most sccoTid gT'Owth, however, is cut in the winter or early spring 
because there is always mor^» spare time then than at other seasons 




Fig. 1. — A small drag-saw outfit operated by one man. This is used to saw the big 
trees of thf Pacifie Northwest into firewood. It is mounted on skids and ift pulled 
along for earh n<'\v rut by nmans nf a winrh and cable. 



of the 3'ear. In some cases it is advisable to leave part of the growth 
on a tract, because of its ralue as a windbreak, shade for stock, or 
a preventive of soil erosion. 

Generally it is best to cut brush as close to the ground as possible 
and avoid leaving sharp points on the stubs* that might injure work 
stork or cattle. If the wood is of no value and if it is not planned 
to cultivate the land before stumping, it may be best to cut off the 
trees rather high above the ground. If stumps are left 8 feet high 
there will be less sprouting than if cut clo.sc to tho ground^ and 
stumps left at t-hat height may be more easily pulled. 



1 See "Measuring and ilarketing Woodlot Products,'* Fariiiors' lUilloUn 715, Division 
of TiMili cations, U. Department of Agriculture, WashinjKtoii, D. (\ 
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Some(iinos it is ccononiical to tlcaden part of the largCj worthless 
trees by girdling. (Fig. There Avill be the least sprouting if this 
is done AThen the trees are in full leaf. 

In parts of Florida there is often a dense gro^vth of palmetto. 
The palmetto roots arc usually grubbed out by means of a mattock 
and piled and burned with the Avorthless timber. 

The brush should be heaped into compact, conical piles. It is im- 
portant to pile the brush close in order to get a good burn. If the 
brush is piled in AvindroAvs it is a good plan to run the AvindroAVs so 




Fig. 2. — This lanrl hns boen in cultivation six years. All the pmall stumps have 
decayed. These gum antl oak trees not worth removing. They probably will 

remain <tn the tract until they fall ovor. Xote li<>w deeply tlio trees* have been girdled. 



that neither side Avill be in the shade all day a;id as nearly parallel 
to the prerailing winds as it is possible to run them and still permit 
the sun to shine on both sides. This facilitates burning. 

In most cases the worthless logs should be burned at the same time 
as the brush. On the Pacific coast, hoTs^erer, owing to the great 
amount of such material left on the ground, it will be practically im- 
possible to burn all the logs when the slashings are disposed of. 
When it is the intention to bufn the stuitips in the ground it is ad- 
visable to leave enough logs for fuel. 

In some places the brush is burned as soon as cut^ Ordinarily it 
is well to wait until it is smsoncd. The ss^fest time, if not reallf the 
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best, to burn slash is after the summer or fall rains. A great deal 
of burning* is done during dry times in summer, but many destrnc- 
ti^e fires are eaused by earelessness in brush burning. In some 
States brush burning is prohibited, and some State laws hold a 
brush burner liable for damages if, through negligence, he allows 
fire to escape from his property. 

Settlers clearing land in or near national forests should notify 
forest officials before proceeding to burn brush, and in all districts 
having a fire warden a permit from him should be obtained bo fore 




Fig. 3. — Logged-ofif land iia western Washington. This Inn^ h«'^ be«n slRShed and burned 

and is used for pastum. 



any burning is attempted. In all cases ;ftfnple precautions should be 
taken to prevent the spread of fire. 

Growth on swamp land or any soil containing a large amount of 
organic matter should be burned when the ground is wet to prevent 
the destruction of valuable plant food. When soils do not contain 
a large amount of organic ma^tter and it is tht intention to setsd in 
the ashes immediately after the burning, too much emphasis can not 
be ])laced upon the importance of gettin^x a clean burn. 

PASTURING STUMP LAND AND KEEPING DOWN SPROUT GROWTH. 

I^and is usually pastured several j^ears after the small growth is 
disposed of before it is stumped (fig. 3). When land is kept in 
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pasture for several years before any stiiiiips are removed, many of 
the small stramps will entirely decay and tlie fibrous roots of the 
larger ones will have become so weakened by decay that it is much 
easier to remove them. 

In order that the pasturage may remain good and the stumps 
decay it is very important to keep sprout growth down. Second- 
growth hardwood stumps, especially those of comparatively young 
trees, sprout very prolifically. (Large stumps of any species of tree 
sprout much less than small ones.) The most successful method of 
keeping down sprout growth is by heavy pasturing with goats, sheep, 
or cattle, in the order given. When goats are kept on a tract for 
about two years thej will destroy most of the sprouts and briers. 

Some make a practice of pasturing the new land with goats for a 
few years. After the goats have killed most of the small growth, 
and grass has begun to come in, dairy cattle are siibstitui ed. If 
goats are used in subduing the sprouts, it. is unnecessary to cut all 
of the small growth. 

- Any sprouts not killed by pasturing should be cut off or knocked 
off with the head of an ax. Whenever possible it is best to cut 
sprouts several times during the growing season, the object being to 
starve the roots. If ihis can be done only once during the grow- 
ing season, it should be done in the late summer. 

In iiiost cases after the tract has been burned over it should be 
seeded lightly. -Jly, however, one is not warranted in spend- 

ing much over $1 per acre for grass seed. (3n many tracts, particu- 
larly those of the Pacific Northwest region, grass seed is sown in the 
e^arly fall following a burn and before the ashes have been settled 
by rains. In the Lake States the usual procedure, if the burn is 
made in the summer, is to harrow or disk immediately after burning 
and then sow timothy. The following spring when the snow is 1 
or 2 inches deep, or as the frost leaves the ground, clover seed is 
sown. Sometimes all the grass seed is sown in the spring. 

In the longleaf pine belt the land is burned over each year to im- 
prove the pasturage. Wherever Bermuda grass will grow a pasture 
may be started by digging up the roots from an established field and 
transplanting them to the new land late in the winter. 

On the Pacific coast many logged-off' pastures may be considerably 
improved if the ferns that infest them are cut and burtfed about 
August each year. 

If the weeds and sprouts in a pasture are kept under control, na- 
i:-iu--r- \^ ill ni':>'l i<;i il.N r-ialMi-li { liriii-cl \ c\fh if iin -ecding 
ji:,- ('\<'r iHHai {'tune. 

Ciisiiire hi W.'^-M'rn Wnsljifi.ui uii nml \Vi'>i<_-ni Oregon," Farmers' BuUettn 462, for 
-ale \>y tip- SuiM riut.>!i-i'-!M <»;■' \ )^':-<i:wui - . ' v:'!; ment Printing Office, WasMngtOB, D. C. 
Price 5 cents. 
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Ill some places there is such a large amount of worthless logs on 
the ground that some of them must be disposed of before the land 
can be pastured. Often it is advisable to stump the land partially 

while it is in pasture. 

CULTIVATING STUMP LAND. 

In the South, where usually the natural pastures are poor, it is 
the custom to cultivate the stump land instead of pasturing it. 
Another reason why stump land in the South is more generally cul- 
tivated than elsewliere is that most of the stumps there are tap- 
rooted and_ have few large lateral roots to interfere with tillage 
operations. 

In some areas of the southern pine belt there is very little small 
growth to be disposed of. An easy method of getting this land into 
cultivation is to deaden the larger worthless trees, cut the small 
growth, grub out the small stumps, and burn. Later the deadened 

trees may be removed and the stumps taken 'out. 

PULLING STANDING TREES. 

Often it is advisable to clear the land completely at once. In thmt 
ease it may prove to be most economical to remove entire trees with- 
out cutting. An important objection to this method is the great 
amount of work required to clean the earth from the roots of the 
j^.^ ^,^.„^.,^,,^.„„^l .^.^.^...^^ sandy soils this is a hard task. 

\\ e-ci.-i^'t' jMii! •! -liuiding tree than it is to pull the green stump 
«.{' the -niiii- \rvx\ 'iH-rnu-o a liltch can be made high on the trunk of 
m'h- triM.' h) gi\r i\ i)(:\vi'rru! leverage on the roots. However, unless 
iliv inuik righ! iiH-n^iih lo stand the strain of pulling without 
i^(Mi(iin,i!-. ;t i- a ua.-ic m[ liuie to try to pull a tree in this manner. 
Oi'diiuu'ih' the liiti'l! -^htaihl i>e made about 4 or 5 feet above ground, 
thoiio-h if i)]]v \- j)iijrmo: hi rge trees with a hand stump puller the 
hitrii eau he uia«h'' 1'; or -JO feet above ground. It helps to place 
;ignin,-r rlie trunk of tln^ ww a heavy block of wood to act as a ful- 
'•I'iiui when the tree \- |)ulle<l over. 

I f -ohje nf the roni- are eiit with an ax as the tree gradually bends 
it uiay j)ii!!e'l our with considerably less poiver. Trees may 
hi' piilied hy any of tlu' inetlnids of stump pulling described later. 

PLOWING SMALL GROWTH UNDER. 

Small growth up to about 3 inches in diameter can be plowed 
under by the use of a very heavy, special plow, dra^wn by a powei'ful 
traction engine. These plow^s turn a furrow^ 12 to 18 inches deep 
and about 2 feet wide and the engine assists material Iv in crushinff 

(loivn the taller saplings. This method should be used only wdiere 
the soil is of such a nature that plowdng it to that depth wdll not 
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cause any injury ami ivliere tlie clearing operation is large enough to 

warrant buying such a heavy oiitfit^. 

REMOVAL OF STUMPS. 

Stumps occupy Taliiable laiitl; foster the growth of weeds, since 
ill order to keep the land in their vicinity clean, iiiiich hard labor is 
necessary : mar the appearance of othermdse smooth fiBlds, and hence 
reduce the selling price of a farm,; fiirnish shelter for harmful in- 
sects and animals; and prevent the efficient use of modern machinery. 

Stumps may be removed by burning, by explosives, by mechanical 
means, or by a combination of any or all these three methods. There 
is no " best method " of ridding land of stomps, and the selection of 
a method for their removal should be determined only after a consid- 
eration of factors involved. 

Most hardwoods decay so that they can easily be removed within 
10 years from the time of logging, provided the stumps are kept from 
sprouting. Most pine and fir stumps, on the other handj are very 
resistant to decay. ^ Their main roots will remain sound a lifetime. 
The small roots of any stump ^vill decay in a few years and with 
them out of the way the cost of stumping is reduced. ■ 

Often it is best to stump 'the field partially rather than to attempt 
to get 'all the stumps out 'at one time. ^ ■ For instance, in a field where 
there' are a few -very large stumps scattered about and many ^ smaller 
onesj it might be advisable at first to remove only the smaller ones. 
Sometimes just by the removal of a few troublesome stumps that 
obstruct the ^ way one can do^ fair work in cultivating a stump field. 

"It as usually considered more expensive to remove a stump that has 
burned to the surface of the ground than a similar sound stump. 
In order to pull such a burned stump it is necessary to dig the earth 
away in order to attach the pulling cables, or if a root hook is used 
considerable time will be lost in getting each root separately. If a 
burned stump is to be removed by dynamite, several charges will be 
necessary. With the unburned stump a single charge of explosive 
is usually sufficient to shoot it clear of the ground or to crack it so 
that it can be removed with a puller. 

It also requires less po-wer to pull a portion of a stump with a sound 
top than a similar portion without such a top, because of the greater 
leverage which can be obtained by hitching at the top. When the 
top of a stump is decayed and the roots are still sound, it is as hard to 
remove as one burned to the ground. 

Tap-rooted stumps that can not be burned in the ground may be 
pulled entire or shattered with dynamite and pulled, or else blasted 
clear of the ground by explosives. If f)laBted, the dynamite would 
best be placed in a hole bored in the tap root. When an electric 
blasting outfit is used good work can be done by placing charges 
on opposite sides of the tap root and firing simultaneously. 
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BURNING STUMPS IX THE GKOUND. 

] >t>>troying stEiiips by means of burning has been practiced from 
il;^' lime the first settlers in this country started tO' clear the land. 
One advantage of burning stumps where they stand is that tliere Is 
11:0 unwieldly stump left to handle after the operation is eufn|)ki ru. 
It also requires practically no cash outlay and can be done hy c^oue 
paratively unskilled labor. Most of the land clearing is done by set- 
tlers and their families in their spare time, so the amount of time re- 
cpired to burn the stumps is not an important factor for them to 
consider. 

The objections to all burning mt^iliods are the large amount of 
hand labor required and the fact that it is generally rather difficult 
to burn the roots below plow depth. In some fields cleared by burn- 
ing methods, the roots are so near the surface that it is impossible to 

plow without striking many solid roots. The oi^ners of these fields 
say that they w^ould rather work a field with the stnmps where they 
can see them than to have the ends of the big roots hidden just be- 
neath the surface, i b»wever, it is always possible to burn all of the 

roots below plow depth if one is willing to take the necessary pains. 

When burning stumps it is well to „bear in mind that most stumps 
stand on a slight elevation of ground and that when the land is 
leveled the roots might be at the surface where previously they were 
even a foot below ground. Therefore the roots should be burned con- 
siderably deeper than one ever expects to plow. The writer once 
visited a tract where the stumps were being burned as described below 
in the tw^o-hole method to a depth of 1'^ iiirhr-. I1ie contract price 
for burning was 10 cents per stump and the owner measured the 
depth to which each stump was burned and did not pay unless the 
stump was consumed to that depth. 

The following methods have all been successfully used in various 
parts of the country: 

Two-Jhole method,- — The following, method is very effective for 
seasoned longleaf pine stumps of the South: Two holes are dug on 
opposite sides of the' stump down the taproot to a depth of about 80 
inches. Generally connection is made at the bottom of these holes 
b\- digging away the wall of earth between them. Any adhering 
earth is scraped from- the taproot. A lire ;s then started in one of 
these holes. In case the two holes are not ■connected, fii^es are started 
in each of them. There is usually sufficient fuel on the ground to 
ka'cp the fires going. Some usually can be split off the stump. After 
a stump is burning well it requires little attention until the taproot 
i- burned off. Most stumps can be burned thus in one or two days. 
r"sually the small lateral roots will also be burned so that after the 
holes are filled the ground may be plowed without striking any roots. 
The burning should be done when the land is comparatively dry. 
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Under favorable conditions, one inan is able to burn by this method 
abont 100 stnmps a week. 

One-hole methocL — Another method of burning that has been sue- 
cessfull}' used in the longleaf pine area of the South is to dig a hole 
on one side of the stump only. This should be dug at least 20 inches 
deep and the adhering earth on the taproot scraped off, so that the 
fire will come in contact with the stump. A li-inch or 2-inch auger 
hole is then bored diagonally tiirougli the stump into the hole from 




Fig. 4. — Buniiiii^ a longleaf pino stump as- dcscribod unflor Dynamite method. This 
stump ii5 22 inches in diameter and was craclipd by the use of one-half pound' of 
40 per cent dynamite. The yoil ^vas slightly heavier here than is usually found in 
longleaf pine iand, and it was found unnecessary to dig as deep a trench around the 
stump in order to induce burning to below pl<iw depth as in places where the soil is 
sandy. 

a few inches beneath the surface of the ground on the opposite side 
of the stump. A fire is then started in the excavation and the auger 
hole serves as a flue. After a fire is well started the stump usually 
requires very little further attention.^ 

Dynamite method, — This method is used for burning the longleaf 
pine of the South and eonld be used for the yellow pine of the 
]\Iountain States. It is often successful where the two- or one-hole 
methods have failed. A trench about 8 inches deep is dug entirely 
around the stump, A li-ineh hole is then bored, starting near the 



1 A hand-operated boring machine that does* effective worli is* described in " Clearing 
Vine Lands," Jlissisiiippi Kxperiment Station Bulletin No. 159. Agricultural College, 
jrississippi. 
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. -^liliiiilv pn-i ihi^ {'CIiIit of lln^ i.-ii^I-nn! of ilh. r^iiihip. ]]i ;h';- 
^i'Hr ;i .-iiiul! iiinninii of (iyp.aiiiiio i- (:nii|»{-<j ;ni<i ex i )!• n jr'- i. TUr 

-I ^^h^|(' ( jUartiM' in <n!0-li;\lf poiind} i- -l! !li''M'!it in .'];!•■!< 

:i LMi.™iiicli -timip that -diivr n lire lia- heeii Martial hi, llie trench 

;i '.xin l*!ir!! W'iijion! I'lnMhcl atlentio!) -lii:'iii!y In^^nw \].r iH.ttdiil 
•tiM' Irriii'li. Imic in iltc tapr«>i)i may 1)1^ Isorr-l n> iiii a liaial ai;,u'"r 

''>■ ii.M ai!- -'1' :! napal l)'i)'iiii.r niacii'nn^ 

\'nrlii\M'-t lhaii \\\ wwy oUkt rca-ion. \ la-^* i- iMMf-l I a )]-i/a dita] I \' 
:i)!n the }>a.-*' of -lump \(^ a, poi]!-. a lin.ia ix-ynn-i iiir ct'iiiri. 

.\ noil hole is -lai'lcil as liiiiji up nii tlic -!«m' of llic -!inn]) a> pn>-!:>ir' 
!>()i'<Mj (l()N\),i\Na rd at an aii,a-l(> niilil it incoi- lia- liojc \\y>\ lioret], 
A lir(^ is stai'ttMl ai i nl cr-^cd ion of holies \s\ usc^ of nii„ 

pit ''I), coal-, or l»y droppin^a' a liol ii'on at ( allied to w'wv inio the hoi* . 
Hie hi'e is kepi ii<)in;Li' at hi'st \)\ ihie u>e of a -niali han<l h(']h)H«^. 
riie hre !s kept eonhned in the stump as ioni:- a- po>>ihh' and \vht'n 
U hl•eak^-^ out loa's and li'a-di a,r(^ a^hhaj. liy t]ii> mrtlaul the top ■^{ 
ilie >(um[) can t.>e i»urned and I he lar^u'e roo!> hniaied a -lion di>(;na'.' 
iK'ioNv the -nrfaa-c of the u'ronnth Ida' j'o'M,- ra.n il.t-n i)e hnrnedt 
-liduly fnriher into the -j'onnd h_\- d i <:L.'i n o- (Ik* .'ariii from arcund 
liean arid hornio' mlo i'lem. or al.-o hy >!n!pl\' addmo' j,l(aii\- of fnei 
aftcf earUi ]> dnu' av.asy, Ofliai ih" i'ocit- imv I.M.rrd and t'h.ai 
.-ha ti cihmI hy ; x-pioilin.'j:- dynamite in tii; horcti liolc-. Someiiui''- 
the root- are hla-ttaj out \)\ siiooliiia' each •ane r^cpa i-;U c! w 1'lie ek-f- 
ti'i*' hhistini:- nia-.-kint^ i> hot for t hi-, pnrpo-e, Sona' pidl tla- rooi - 
hy nnain- of a -itnup pnlk^', i)V hk>rk> a.iai line, d'ht-re is a i^'reai 
(('inptation to .-lop hnrnin^- htd'oi*" the roots are <'(ni-nmed helnw 
])k)\v (U>]>tln Idii.- method re(pures nni'*h hami lalxT and a eiai- 
siderublc aiiioiml o£ fuek Soiiietiiiies the upper huki is starteil at the 
top of the stump and bored vertically downwjird tlirougli tlie center 
of the stump' to a. depth of a foot or moi*e below tlie surface of the 
,irround. 

Northwest m£^^A/i£?.— This method i^ used principal!}^ in the Xorth- 
west. A small charge of explosive is set off under tlie stump. This 
should be just enoiigli to crack the stump (fig. 5). The cavity under- 
neath is tlien enlarged somewhat, some earth is dug away from tlie 
larger roots, plenty of fuel thrown in and a fire started. The burn- 
ing is kept up as long as possible. Any roots remaining above the 
i:)low line are removed as described under the cross-hole method. 
Less hand labor is required than for the crossdiole method, and the 
I'oots are consumed to a greater depth. 

DecapitaMon wiefhod. — The top of the stump is sawed off at the 
surface of tlie ground and lifted a few inclies on blocdcs or stones. 
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After the stump is* thoroughly dry n fii'C iy htartecl in the center of the 
stump and covered up with earth for charpitting. (See Charpittiug.) 
As the burning continues* the top settles down so that both parts of 
the stump are in close contact and do not allow the fire lo cool. The 
Idaho Experiment Station^ reports that The stump will continue 
to burn filowl}^ until the roots are practically all consumed if the land 
is not too sandy. This is one of the best and cheapest methods for 
removing stumps of red fir and yellow and white pine; it is some- 
what more difficult to fire other species: by this method, yet it can 




Fio. .J. — This stump was (Ta(.-k(Ml for buruhii^ as doscrlbod undor the North wost mot hod 
^ix and on«-h»lf pouinU of dynsmito \v»ro reqviirod. 

be done." This method lias been used in other sections with less 
success than in Idaho, the principal objection being that the root^ 
of the stumps are not burned below plow depth. 

Charplttiiu/, — A method of burning that has been successfully 
used with fir stumps in clay soil in the Pacific Xorthwest is known 
as charpitting. In the spring, when the ground is soft, a shallow 
excavation is made between two large roots close to the stump and 
the bark is removed from the base of the stumps and the roots. In 
the summer when the stumps are thorouf^hl}^ dried a large armful 
of wood is thrown into the excavation and fired. After the fire is 
well started it is covered with earth to a depth of 2 or 3 inches, care 

1 " Methods of Clonring Lof;ffod-Ofif T.and." Tdnho KxporimonI Station r.uUotin Xo. 01, 
IJnivorsity of Idiiho, II osteon-, Idaho. 
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Noillii- IriiO'l! l]i:r s ht' ".-Hi]: 1 ' ■( t ! ! ■ : ■> i!;',' iir-.. 

rli<« fire wp]J eiHiuoji in ronfnN- mo-r uf llie liejit. the -niiii|>- 

i»iirii new ru\'(*i'iij<^- i- tH!d«'!i ^--arli <l;iy to ki'i'[i tlie iir«' ('u\'t:'rr<l :ir nil 
liiiiPs. tliii^ i iiiii*^' (lie livni . Shiny)- rf<|iiin' iii-.5( lin-al »!r ntliii- 
ihv lirst tv.'o rr tlirei- ibiy-. I'nt nfler tluii lliev iiri*-! to lie \"i^ih*M' 
enly Iwiee n «L'iy. .Mo-t siuiiip- will he heriKMl up in twi^ \\eek'<. 
lhoii<ji'h M)iiM_> wili liuvu r<*r t\\o luoiilhs before heiiiii' et)ii>n]iHHh II 
impoitniH nnl |m nlli.'W' Ihe lil'e {n '-tii. h;w;sii-.(v U i^. r:uhe-r (ii;]':- 

cull »<) -inri ii ai^aifu rn'ie'i. iu -terel (sf exca \ ;H inji- hctwei-n 
root,-, a I'iiiii' oi" \Nn(>(i i-- pni aroiuul tl-e -liiinp. eoxiTcd wiih fei'!i< 
to kee]) I'lK* earih iVoin -ilVino- {In-oiiiiii aiit] a.ll llie \v(»n<] rocer-:-!! 
with earih ex'-ej)! a >ina]! opiMiina' where il <* lirr iv -iniacth \\y th'e- 
iiieth()»l a ^l limp may he ! ai'-ned out more <}ii iekly tleui if lireH at oh-' 
poiiil, but considerably more i'liel ks required. To be bure of bUeceKSD 
with tlie charpit method the soil iiiiist be of such a texture that when 
heated it will bake instead of crumble. The stumps must contain 
enough pitcli to bum well, the season must be such that the stumps 
are dry wdien the work is started, and there must l)e very little rain 
during the period of burning. Attention to covering the fires at the 
right tim,.e is equally important. Viider favorable conditions where 
a large number of stumps are bui^ned at one time, it has taken about 
two hours of labor per stump to burn out the average 36-inch fir 
-lomp. 

. 1 //'-/; ///.v/ nni];n<l,- Se\ ri al ii-^-- j ; a \ c n't ■] i "ail or, \\\\\V\iy\ i'- 

a^*eeK"r:i ha \\w \\\\v\\\\\[j^ of .-lamp- isy ;*r ^-pj s^^•ir;,:2• kln-i- <;.l' :k:!- 

to \\\K^ lli'e. Some ]la^"e att;miir,iei!f - lo --p-rMy o-| ifO:. ihi^ fkon!'- al 
\\\\: liuu^ of hinaiiiig. Ha- operator- f»C -;a;;ik- kaa-e i"'-.inr! n 

\aM'y (killieiih io lairn \\\--^ vk-aA- h^'low j-kiW .n'Oik; \\ \\\\^^ !.m>cm i".a-h. 
po--ihk,> lo hur:'! ^iiiai}'- isy iki- mrneMk hui ia(^ ja-.-M-c-- was- ..h,\', 
and co.^tly that it lia> keen j >ra«-( n-j !]_, nk.-iiMi^ais d. 

llnoil iinfliixl.- - Ihnann.ir -inmp^ k\ <'o\«a-i nn- w \\\mh\ \\\\- 

iu'en n-c(i lo a \(a-y linuted extent r<a- ak-oni ;>o \.;':;r-- Akoul I'o pin.. 
<an- \\\\\\' keen is-iietl io inscntor- of i]a-r . |e\ici':-. TiH-M- kti^kk- -i'- 
not in general use because of their high initial cost and comparatively 
short life, the great number required to do a piece of clearing owing 
to the slowuiess of burning, the difficulty of handling them, and, tlie 
most serious objection of all, tlie fact tliat by their use it is ver}^ diffi- 
cult to burn the roots beneath the surface of tlie ground. In order 
to burn tlie roots it is necessary to dig the earth awa}^ from them, to 
as great a depth as it is desired to burn tliem. This is a slow, labori- 
ous process. It seems to be as easy to burn out a stump b}^ any of 
the previously-described methods as it is to use a hood in combina- 
tion waith them. If a hood could be constructed of sucli material that 
the radiation of heat generated within could be largely prevented, 
and j^et be dural)le and not too expensive, it might be successful. 
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EXPLOSI¥ES. 

Ex])lo^i\-e- i'tiu he ii-t'd to advantage in clearing most land. Either 
aloiii' nv In <-n!iil)niai with biimino' metliods or pullers, explosives, 
if pmmI cHicicruiv. Nviil materially rexluce the cost of stnmpiiig. 

I>yoaniii(> i- a nu^nn- of rapid clearing, and when it is used there 
i> iii) capital ti('<| up in idle machinery after the clearing is com- 
pleted. If it is not possible to reduce tlie acre cost for stumping 
machinery to a reasonable figure, blasting is the most economical 
method, except perhaps the burning methods, to use in stumping 
small tracts. If in doubt whether to use dynamite alone in stumping 
it is advisable to get a 25 or 50 pound box and experiment to find 
how^ much it requires to blow out some average stumps on the tract. 
How^ever, it is usually found more economical to use dynamite than 
to depend upon labor for doing the wnrk. 

It is difficult to clear the earth from the roots of stumps in clay 
soil Where stumps are shot clear of the ground there is less adher- 
ing earth than w^here they are cracked and pulled. Perhaps in clay 
soil it would be more economical to shoot the stumps clear of the 
ground. 

If explosives are bought in small quantities the cost is rather high. 
To reduce the cost it is recommended that several farmers club to- 
gether and buy in large quantities. Careful^ experienced persons can 
safely do the work with high explosives, but no one should attempt 
to use them until he thoroughly understands the best and safest 
methods of handling. Various brands of explosive require different 
methods of handling, and full and detailed information as to the 
best ways of using them is absolutely essential. For this reason, the 
reader is advised to study wdtli extreme care the instructions issued 
by the manufacturer of the brand of explosive which he proposes 
to use.^" If dynamite is to be handled in cold weather, study very 
carefully the manufacturers' instructions on thawing dynamite. Many 
accidents have happened through iffnorance or carelessness in thaw- 
imr. T\\v bla>ti]ig ra})> arc- iiite-h ueui^ .m'H-i! i xa- than the ilynaiaitc 
iiscir, and* -IkhiIo liamlh-*! \viili iircaJ rare. A cap <a'iiti j>i'r i- an 
i iifXjM'nsi 0)<>L and il- a-*- ^na^ p!v\Tni -ci'iou- mim-h hait 

'Vliv \)v<\ \() !»last .-hitiii)- i- \y\\-i\ 'ia' na-ntuhi i- -a.iiu'atad v.iih 

\vat«a-. '.'X{>lo.-!\'e worl-:- oa-.-t airicicoi iy \\]v\\ he. le-n ilu^ ga-t'- 

iV'-tihijig li'o!)! iIm' 'a\i)M.'.-aai (h> O'C r.-rripc i ii r<-aiL'h -paci'- !>..- 
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tween the soil particles, and the roots of tlie stiirii|:)s will slip out '>( 
the earth easily. 

An explosive coiitaiiiirig a low percent agc3 of nitroglycerin will do 
the same work in wet soil as one containing* a higher percentage 
w^oiiH do in the same soil when dry. Dynamite with 20 per cent of 
nitroglycerin or its equivalent is used almost exclusively on the 
Pacific coast. It could be used effectively for stumping operations 
in many other parts of the United States, especially where the soil 
is heavy, wet, or mdiere the stumps are well decayed. Dynamite with 
40 per cent nitroglycerin is largely iiseei in the South for blasting the 
longleaf pine, and in the Lake States for white pine. In many 
cases a lower grade of explosive could be profi.tably substituted. The 
40 per cent grade should be used where the soil is somewhat light and 
dry or where the stumps are green. The 60 per cent grade of dyna- 
mite has been used with good success in blasting stumps in the 
porous coral soils of southern Florida, in blasting stumps at a dry 
time in sandy soil, and in blasting tough, .green, hardwood stumps. 
The higher percentage dynamites are likely to pack heavy soil if 
used when it is very wet. - 

Roughly, the number of pounds of dynamite required to shoot a 
stump clear of the ground is the same as the square of the number 
of -feet in the diameter of the stump at the cut-off. For example, a 
2-foot stump will require 4 pounds, and one 6 feet in diameter will 
require 36 pounds. Often less will do the work, but occasionally 
more is required. 'All factors, such as kind and soundness of the 
stumps, and kind and condition of the soih influence the amount of 
explosive required for a stump of given size. Loud reports and the 
throwing of parts of the stiunp high in the air indicate an excessive 
charge. 

Firing charges^ hy electHcMy —T\m electrical method of firing 
blasts is beginning to be extensively used. In firing charges by this 
method the following equipment is needed : One blasting machine, 
300 feet of double leading wure to reach from the stui^ps to the 
blasting machine, some connecting wdre to connect the stumps to- 
gether in a series, and electric detonators in place of the caps and 
fuses used in ordinary blasting. Firing by electricity has many ad~ 
vantages oyer the cap and fuse m,ethod,. The danger of premature 
explosions is greatly reduced, and the danger from delayed explo- 
sions is entirely eliminated. Probably more people have befin in- 
jured in stump blasting by too hasty investig^ation of a delayed ex- 
plosion than from auy other cause. When using the cap and fuse 
metho'd, the safe rule to follow when a charge does not explode as 
expected is to keep aw^ay from the l(x:*ality until the next day. Where 
the stumps have been severely burned, are badly decayed, hollow, 
have several large spreading roots, or where it is necessary to blast 
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Infill*.'' unru' llUlli ll • 

}hhhi pcirl iiiii}; Luna * 
ilesi-rilN'd. till' roof- ; 

A- n Ji!l«'. ll.*' tani-t'!* i\*nv\n^ hi:ul I'-tlli* rvialy iuoih^v 

li iiiiniiiiiitLi fiiila}' fnr i'Xj>iu-i VI-. fairly ra|J!(l u'ul t'iRH't!v«\ 

will ])(M-ni!l 5i...- Mi' f< ail! ^ ar.«i faniilv la.hoi'. I '-r 'a]('arinir 

-mall ariai,- ihv Hvimotuv of biiviiii!- a. .vniiiip pnilor i.-^ i|!U'sric)!ialili\ 

l^'mm '.)]it'-iift I; t.-: *.l.--";;iM' I'lr '',\;'!M-;\r ivr.liiriai to r^liOOt a, -tUini> 

r]vnv of ila- iii'faui.i \\ ; i ! or-i!; a, ap -^m ihai il iiiay rat-ilx" 1 ])ulUal 
{1h> of a -miiir !■ m"> i . \ ('!■. -^i lUiij' lailh-iv at-a cXixMi^ivo. 

■^nrne of tin" -^hmI mi;,... ai. ph * ' . ■."-lorr nr hioina Now -iippose. 

h,r *aXacnrnU' ilail ^i a;;- 'a,;,i'; :0 :; Mali is wolild laajirirc if) <aait- 1(^>- 
for <ly!iaMiita to .-raa-k Ha' ^! nan)) -o i! roa/l.! Ik- pulled ]>v iha of a 

,,nrM>r. i'hnn it \\m;;!.| ^^ -'i^.^a, ;' ■.■!•■, tia.' liToinaL and a, <-()unt 
-^hfswatl ihai ;aio \-.c!'a t(i ia- laalliMj, ll i,- ()! .\ inn- t hal il wouM 

not Isr- (M-oiiean\ im ;;io.!!' 'S;;!' S:_'fHi i<a' a jaalha' uiila-s oaa? "wc^i't* 

nf H.-ilimr n --i Mi'-.- a.-irr -•M:ipirwa-- Ilia work, 
Saxa'i'al uaw- iaa'-- i i;a ^l*'- 1 !or i< > t.aa i il' Hia^ a^a'i' aiiaia,iro f<')]- 

i-.^. ,if iP,. -rihii' • •si':*-;. -( aoh* I'aa la ! [iaiahiia'- lam l)a |)Hr- 

ni' iiii'rii .-iMaipiNa -•^■.'.a^a iiiic- ^-ww -"W a piillar wi a fair 
|)ri<'(' wluai if i- la.. ;o|>-,m- iir.ajrd. S(-\-('!'al faiaaaa-- ] )ina'lia.-.a 

<aa' hi parlra.a'-aiip. r. .iniiHacia] <-lal>-. ! o\v]i-li i p-. or (a)iiiUy olliciuls 
interi!feted m tlie di:\ clupiiitiii of L:ul"0\er lajul- ronld puraliasa -iidi 
an outfit and rent it to those clearing land. Probal)ly $2 a day 
rental, with tlie understanding that the party renting would be re- 
sponsible for any damage and for losses of chokers or small parts, 
would be a fair charge. 

Most manufacturers of stump pullers furnish detailed instructions 
for operating their machines, and illustrations of rarious time- and 
hibor-saving methods of making hitches, so little attempt has been 
made in this publication to go into detail concerning these points. 
Only a general discussion of the types of pullers is given in the f oh 
lowing pages. 

There are two general types of stump pullers, those that pull the 
stump from the side and those that lift it vertically out of the ground. 
The capstan pullers pull from the side. Most of the horsepower and 
some liand-^power machines ai'e of tliis type. All steam and gasoline 
power outfits pull from the side. The tripod machines lift the stump 
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vertically. The^ie are mostly liorriopoAvor machines^ though there 
are some hand-power tripod iimchhios. 

CAPSTAN STUMP PULLERS. 

With the capstan type of puller, an acre or more of stumps ean be 
pulled at a single sotting (fig. C). This feature vsaves eonsiderable 
time and makes the capstan type efficient for pulling small stumps 
like scrub oak, jack pine, alder, and others. Where small, sound 
stumps are pulled, considerable time i^ saved by using cluster ropes 




Fig. G, — Pulling? whito pine stuiiii)« by means of a capstan pullor. If those stumps had 
IxM'ii shattered by dyuamite before pulHug, less earth would have adhered to the roots. 



and cable take-ups. In getting scattered roots or stumps where the 
tops are burned off, it is advisable to use a good root hook Avhich will 
largely obviate the necessity of digging out each root before the eabb 
can be hitched to it. 

The capstan machine will work on steeper land than the tripod, 
though no horsepower machine will do very efficient work on a steep 
hillside. In stumping hilly land set the capstan as near the anchor 
stump as possible and place the anchor cable in notches cut at the 
ground line of the anchor stump. By using the double and triple 
power arrilngfUifnt^i of lines, the capstan machines will pull very 
large stum[)s. 

It is becoming the practice, however, in most sections to split 
all the largest slumps by means of dynamite rather than to attempt 
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to pull thi-iH h\ ii-e of axirn [n^ww blocks and cable. This <1<h'~. 
awav with it*! in- tin 2' biof*k- lituiliiig extra cablcj recliictinu ii: 
.-|KH'(! uC puUiiiti', and rlu^ (!i{licuUy ut tUsposiiiii' .^f tlie large stmnp-. 
Al-o the u.-e of (l\'iiamiip will -hniu- I lie stuiiip sufficiently so iJ.ui 
the earth iiiav he qiiitr c>;i-ily I't^UH >\ n 1 from the roots. Most farUier-. 
hiAvever. will ije-eo vxivA l>!<>''k- iiiin! <'aMe for some cases where 
puorlv placed eli:irii'e> of d\'iiaiii iti-* have not loosened the stump >uf- 
fii'ieiiti^; -o iliat 'h ris;iv i^nlh.Mj u,h,>K' or in pieces by direct pull. 

'MiHli!iiii->ized lunrhine- ;u-e u-iiully more satisfactory than large 
<tiH-, ^ince i]h' lauer ;nv rtniiMci--- -uic i() handle and are expensive. 
Tiivi'v iiM'n ;nid a umu!! liiaki- :t -um,! -v.-orking crew in operating one 
r.i' ilie eap-taii inaehiiH\^. 

I foi'K^^ower eap^.-tai! stintiO piiliers cost complete from $75 to over 
^■l.^^<t If t]ie\ ar(^ .ii-'n en a.x'erage ce.re llicre should be very little ex- 
pr-n-e for repair- to Hie marliiiie, Tlie cables will wear out before the 
inaehine. hni with proper rai'e ^-ho-ih;! last as long as the average 
farmer wonM rau-d ilieni \i> rU-,iv hi- hind. Kinking the cable, or 
breaking (la' Mraiah^ hy runnin.u:- thi'^uiih small blocks, or cutting; it 
h^v im[>ro})er leKilxir.g ean-e^^ ii to wear niit rapidly. Using the puller 
when it i- wet *'an-e- the eahh' i<> n-a and dragging it through the 
nnal gi'ind-. t he ras)!-'-. 

]"M<)w-Mei«l eahie i- muieraily c.-fd Un: pulling stumps. The |4nch 
rahh' ha- a w(,rk:n.ii Mnrm of in]:-: |4nch cable, 6.8 tons; and 
the l-inrhi rnUlo^ ^s- \.n^-. Tli.- i M-ca. k" i i ig strain is ive times the work- 
ins' strain. Th<^ v-iii«.-h and ^dn^h eahles are most extensively used. 

TRIFCH) Sn Ml' rCLLERS. 

Tlie tripod htump puller (lig. 7 > ha- in^en (pite extensively used for 
pulhiui' i:u'u-e -M-ai h'rii-ir wh'ii- acd N-.a-way pine stumps growing in 
-andv'soil in .\IichigaiiJ The\' aiv al-*^* used, to a limited extent, in 
the Mountain anal Paeilie (^»a>t State.- lual in -ome j^rt^a- of the 
S(MUh. The\- rei\-.' p^'oxed hi- a. \wry -nU i - f :ua ory |)nlh r lor use in 
ihr- Lalo' Mate.-. 11ii're ari' ihrc*' j.aJ.naai-, >*a'Wu . vsindia--. and 
inaehkip.i-s. The h'N rr niaehiie,- a rr nsn^i Kvi*h*iy n-^d. Any .-inmp> 
i>. pnlhMl more ea-il\ when, hfied \'«a'i i>'a 1 1 \- than when j.adhMl I'l-om 
llie -i'!e. No anrh.or -lump i- r-.-oiiira.! for iliu- lypia Th.e pudha* 

moved lor naeh -UMn[;. a- ;i i-c -■• -a ]■> u>-vi ifa-- nru'ltme dirt^'t iv 
ti\iM- the -tump to hn> paided. Tii;- -i-niip r- hln-! n\ r]ii\\\^- \rd--vi\ 
liruund one of the la^riua' r-.-a-. l^h. i;-ipo,| iypi-- \c'rtm;i] liii, 
■!;;,ri..';rie- arc- vvvv ['.ow^-rinL :\n^\ \u ^ha-hi-an fev. eonn-aelor- e\am 
urv ^]\iii\iiiai^ li):^-]A in j-.uili'c.. h -rli to- k-ep in mind. la>\Never. 
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saiul}^ that the adhering earth could be ea:;ily cleaned from the roots 
of the stump. 

Pulling a stump with a tripod machine leaver practically no hole 
to be filled, because the earth when cleanecl from the roots of the 
stump falls into the hole made by the removal of the stump. Four 
men with four horses make a good working crew. Data have been 
secured showing that on. five tracts of land the crews averaged 79 
stumps per day for over 140 days. 




Fig. 7. — A tripod stump puller. This crew pulled and ck-anod au average of 15 .stumps 
a day. Ko dynamite was used. The stump is a white pine. The soil is a light sandy 
loam. This tract has been logged 45 years. The roots wort- ust*d for fuel. Most of 
the tripod pullers are mounted on skids and are handled by a crew of four men and 
four horses. 



When pulling stumps growing in heavy .^oil with the.se outfits it is 
advisable to crack the stump with dynamite before pulling, because 
it very greatly reduces the amount of labor required to clean the 
earth from the roots. 

The tripod machines coSt from $126 to $200. Th« screw machines 
are very durable. The cables of the windlass and lever machines 
will break in time, but otherwise there should be but little expense 
for repairs. The manufacturer of om of t4ie lever machines stat^^s 
that on the average a cable will last to pull 6.000 stumps before 
wearing out. 
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HAND STUMP PULLEBS. 

There are two types of these inixchincs. one of ^vhich pulls the 
fetiimp from the side and the other of Avhich lifts the stiinip like the 
tripod horsepower pnllers. The hand ;-tunip pullers usually cost less 
than the horsepower pnllers. While it is possible for one man to 
operate them, two men can do more efficient work than one. 

In pulling standing trees or in pulling stumps in locations where 
logs, tree tops, or other obstacles would prevent the use of the hoi^se 
inichine, the hand stump puller is very efficient (fig. 8). It also has 
an advaiitage over the horsepower puller in that it can be operated 




Fig. 8. — Pulling a second-growth fir sUinip by moans of a hand stump puller. 



in almost any position, while the pull of the latter machine must be 
in a nearly horizontal position, otherwise it is likely to be overturned. 
For that reason hand stump pullers can be operated on rery steep 
land and less time is required to set them up than to set up horse 
machines. 

'\A"ith all of the hand stump pullers speed must be sacrificed for 
power. Even then It is necessary to u.se blocks and cable when pull- 
ing large stumps, and besides making the operation of the machine 
much slower, the adjustment of blocks and cable takes much time. 
In order to pull a stump without the use of extra blocks and cable it 
is necessary to shatter it well with d^nami^e. 

The more slowly a stump is extracted from the ground the less the 
roots are brolcen off in the groiuul. For that reason one is likely to 
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leare fewer roots wliere a hand puller is used than where a doukej 
engine or dynamit,e is employed. 

As a general proposition, horsepower is cheaper than man labor. 
Where a horsepower luachiiie can be used, stumps can be pulled more 
cheaply by it than by a hand-power machine. Most farmers 'wdio are 
stumping land have teams, and instead of allowing them to stand 
idle and hiring laborers to do the work of stumping, it is economy to 
use the horses. The hand stump pullers cost from $30 to about $200. 

BLOCKS AND LINE. 

Blocks and line can generally be used to good advantage wherever 
hand, horsepower, capstan^ or tripod machines would be employed. 
When tackle is used for heavy clearing it is necessary to use some- 
what more dynamite than when using any one of the other pullers. 
• Blocks and tackle come in handy wliere dynamite is used, because in 
all such stumping operations there are usually some shots that do 
not remove tlie wliole stump, or that leave in the ground some roots 
that are too solid to be removed by a team with a* direct pull. In 
clearing swampy ground where the rooting system of the trees is 
very shallow, blocks and lines with a good team make a very satis- 
factory device for removing stumps. Usually stumps can be pulled 
iiiore rapidly with blocks and lines than with a stump puller, though, 
as indicated above, more dynamite is needed to shatter the larger 
stumps. 

Arrangements from ^ a single block and line to a combination of two 
triple blocks are used. When the line of pull is parallel to the line 
of resistance one single block with line will increase the power twice ; 
two single blocks, tliree times : one single and one double block, four 
times; two double blocks, five times; and two triple blocks, seven 
times. A good way to use several single blocks is to connect them,, in 
series, one after another. In this case each block m,ay have a sep- 
arate anchor. By this arrangement one single block (as before) 
increases the power twice ; two single blocks, four times ; and three 
single blocks, eight times. This arrangement gives greater efficiency 
than the one previously mentioned because tliere is less loss through 
friction, though it is more trouble to connect the lines in. this man,- 
ner, and heavier lines are needed. 

Single blocks suitable for pulling stumps should not cost much 
over $2 each" and triple blocks $4 each. Halfdnch plow-steel cable, 
which has a working strain of 2.3 tons and costs about 12 cents a 
foot, is often used for line. Sometimes f-incli and occ&.-e>nnily f -inch 
cable is used. Ordinarily the lilock^ shouhl be nt least in fet^t apart 
when staiiing \i> \)u]\. In li.i- .-im* v, iK>n r.-ii:g iriph' b]i)ri-3, about 
80 feet of c-ibl!' wuiiid }u> i-iMju'o-fd. lu nudition to this, two pieces 
of f-inch rniilc v. \\l be mu'ti,.]. nii- .iL'Oiii P^ ii-v\ hmg for a "choker,'' 
and the oihcr -fo n-r :.o iwi iong i,,^- T-.m' ili- nnchor. This cable 



CLEARING LAND. 



23 



should not cost over 25 cents a foot. Where one single block is used, 
50 or GO feet of 1-inch or |-inch cable, with 10 feet of choker cable, 
which can be of the same size, will be all that is required. Hooks and 
e^^es will be required on the cables. 

The cost of tackle complete will range from $15 to $40, new. In 
case it is desired to use rope instead of steel cable, use nothing lighter 
than hemp rope 1 inch in diameter. 

Blocks and tackle suitable for pulling stumps cost much less than 
stump pullers, and after the land is cleared the}^ will be found hand}^ 
for many other operations about the farm. Often secondhand ele- 
vator or logging cable and blocks, fit for use in pulling stumps, can 
be purchased cheaply of junk dealers. 




Fig. 8. — A powerful steam donkey engine used in land clearing. 



In a test of blasting white-pine stumps in fairly wet sandy-loam 
soil in ilichigan, it was found (figuring dynamite at $12.75 per 100 
pounds and electric detonators at $1:.70 per 100) that it cost 22 cents 
more to shoot cleur of the ground the average stump 23 inches in 
diameter at the cut-off than to shoot it so that the pieces could be 
pulled b}^ a team with block and line. Thus, a farmer with his team 
and equipment and hired man could earn $G.50 a dnj, in dynamite 
saved, if they pulled the pieces of 30 stumps a day. 

In the test just described about 3 pounds of explosive was used to 
shoot the stumps clear of the ground and 1^ pounds to split them for 
pulling witli team, blocks, and line. If the same work had been done 
on heavy soil the difference in cost between the two methodo would 
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not haA'e been so great, because less ex]_3k>sive would have been used 
and more work would have been required to clean the earth from the 
roots of the stuuips pulled by the block-and-line method. 

STEAM AXD GASOLINE POWER OUTFITS.^ 

Power stump pullers have ])ecn used to a limited extent in the 
Lake States and in the longlcaf pine regions of the South. A few 
uuichines have been successfull}^ used in the bottom lands of Missouri 
and Arkansas. Theie they have been employed principal!}^ to pile 
worthless logs and small growth rather than to pull stumps. Some 

I — 1 




Fig. 10. — A smaU gasoline donkey engine used in pulling stumps. 



of the steam donkeys (fig. 9) used for stumping have been especially 
designed for this work, but most of the clearing has been done with 
logging engines. The ordinar}^ hoisting donkey engine has not been 
successful!}^ used in this work. The most extensive use of donkey 
engines has been in the Puget.Sound region. Here the}^ have proved 
to be a cheap and successful method of clearing logged-off lands, 
especially those where there was a great amount of worthless logs 
and trash to be removed from the lands. It is necessary to use ex- 
plosives in connection with these machines, since they have no greater 
pull than a good stump puller (fig. 10). The cost of these power 
outfits, however, is so great that they are beyond tlie reach of the 
average settler. 



^ For Pintails of operation of those engines soe " Costs and Methods of Cli-ai-iiig Land in 
Western Washington," Bureau of Plant Industry Bulletin No. 239 ; for sale by the Super- 
intendent of Documents, Government Printing Office, Washington, D. C. Priee, 10 cents. 
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Soiiietiiiies it is possible for a group of settlers to liii'e one of tliese 
outfits and excliaiige labor in clearing. IVliei'e this is possible, and 
tliey lia^^e' a good engineer and a good man in tlie field to direct tlie 
work, tliey can do tlie work in a Tery rapid and efficient manner. 

Some gasoline outfits are in use. They require about tlie same sized 
crew as a capstan stump puller, and with a good outfit efficient work 
can be done. 

TRACTION ENGINES. 

Traction engines or gris tractors have been used in a few phices in 
various parts of the United States for clear'rng land. Tliey have 
pro^^ed to be successful in removing small growth and well-blasted 
stumps. 

If there is a probability that a tractor could be used with profit on • 
the land after clearing, it would in mini}' cases be advisable to pur™ 
chase such an outfit at the beginning of the clearing operations. 
Usually the growt:h or stumps are remo\'e(] liy a direct pull. A chain 
or cable may be used for this work. 

DISPOSAL OF STUMPS AFTER PULLING. 

All ])in(' -iHiuj)^ arc rich in pitch ami iinilvCc cx<-cl]i'-it fiicl. Tn 
iici!!\' iircith ntii' coiihl the larger part of >Unij|js fut* fuel. 

( )n ]!inn\ I'ariii- tlici-c arc deep i^-iiijic- adja-ceiil lu \\{v iicw } y 
-tuiiipcil licld- niid IIk^ -linii!-- cciiiil ]^^^ ii-C(i U) [ill tlic.-c. .Idjaccol to 
<'i!icr iielo- arc wa-ic place- are \n < srt li ie,-.- \\,\- I'a I'm i r.iid 0) 

\\hicli (he -(l!i!ih> .■•nii!(i ea.-ile \)r hailleO. ]\\ ihe La.r:e Sia(e> in lie 
e;irly «la.y- <>!' <*i:'a rinji. snany recce,- w ciade <>{* j^iric >:iii!ip>. iini 
few ,-iicii i'l-iicc- ;!}•{' bciiiu; i'iiili Tit [lie pre-ent lime. \\niei'e >tum])s 
liaxa^ lu'cii well b!a>led it i> I'eiatix'ely ea>y (<> IccmIIc liiein. In -uiir* 
-eclion- (lie pracfcM' i> [o sinvl lire- in the hole- iiiash^ bv hla.-t- 

ini::- >h!ii! j)> ami iheii liaoil I he j >itM'e- t ( » t lieM' iii'o. Th.i- i-- c- )nsi( le]'e< 1 
cheaper ihac il i- tn ijuild a I'^'w large pile- and not -ei iheni on {ir(» 
until all the -lump- are piled. La rn'e -tnnip> ai'(^ \ery hai'd !o pil(\ 

Sonaaiute- when wlole-pine .-lump- ha\"e been pulled ^^h()le hv 
nu^an- of p)oW(ud'!d j>uller> they are>j>lit by !)la-tin<i-. A -mall charfix^ 
of dynamite i> placed either in a hoh' hore'd into l la^ ha-c of l hc^ >t mnp 
or in a n(itch chopj)ed bciweeii two promiutau I'ooi.-. W^lsen [)lace(l 
betw<H'n (he root-, coxin- wit]] earth tite -ame a- foi' mud cappini:- 
bowlder-. ()l'ten the heart <d'ihe.-Munp i- -ullicient ly dt'ca^ \-ed -o that 
a <'hari!-e may be placfd in ii. A -mall <iuaniily <d' •Ixmamite u.x^d 
;!i tlii- nnnin.ei' ^^ ill u-ually -plil the -lum[) a- wt'll a.- a much lai'ii'cr 
cha.rge- woiihl ha\e done h'ef'ore the -tump w :r- puMeil. 

^MuMH^ il i- the plan no! In pih^ the -tump- wiihin -ix month- al'ter 
]cnbnij". il miaht bi' c<-on<*mic:d no! lo (dean ihem when p-uilini:'. b(>-- 
cau.-e dui'ing that perioij mimh ol' lim earth N\ill wa-h froiii ihe roots. 
Sonu^ |)!dl tlie -lum[>- m tlie frdl an<! do w^a clean li-em until tb.e fnl- 
l^)^vin,i»• -priiio-. ]\ Nvill ])e nere^.-M r\ . ho^■^•('^■('!■. i ,< , .'Irroi ihei-arth at the 
liuic of tpullini:' from -lump- pidlt-d !,\ m ti'ipnd iii;M'h;i;e. 
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Whcro stumps are hauled into big piles, it is important that they 
be free of earth. It has happened, especially where donkey engines 
have been used for piling, that so much dirt ^vas hauled to the pile 
with the stumps that it was almost impossible to burn them, and after 
they were finally burned a big heap of earth was left to be hauled 
away. 

A good method of piling is to use a piler with a swinging boom 
as shown in fig. 11. The mast of this piler is 80 feet high and the 
boom is 25 feet long. Using a gin pole, as shown in fig. 12, is a good 
plan. A few pilers have been made with a mast and boom con- 
structed of iron pii)e mounted on a wooden platform. In operating 




this piler it can be hauled to a convenient place in the field, anchored, 
Jind earth thrown upon the frame to keep it from catching fire. A 
fire is built and the stumps hauled and deposited on the fire. The 
piling is continued while the fire is burning. This method has 
proved a very satisfactory one. Piling and burning at the same time 
can be carried on with a wooden piler, but there is dan^-er of its catch- 
ing fire. The work of piling stumps could be hastened materially by 
using some tripping device whirh would not necessitate the presence of 
a man on the stump pile. With some of the best donkey-engine outfits 
self-releasing chokers have been used. Hauling stumps to the piles 
can best be done when the ground is frozen hard. Loading on to a 
stone boat and hauling is a good way. Blocks and lines are useful 
in this work. 
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SOFTWOOD DISTILLATION PRODUCTS FROM STUMPS. 

Many experiments have been made to reduce the stnmp by means 
of destructive distilhation before it has been removed from the 
ground, but to date none of these methods has been successful It 
has been found that the fir stump of the XorthAvest and the Xorway 
pine of the Lake States yield too little of the products of softAvood 
distillation such as turpentine, pine oil, tar, etc., to make their ex- 
traction connnercially pr()filai)]e. Longleaf pine stumps of the South 




Fig. 12.— IMlo of stumps nnd logs arounfl a gin pole. Those were pilort b.v moans of a 
donkey ongino. Tlio g:in-polo method of pUing conld bo iised wUh n team. 



yield hirga quantities of products which have been found valuable 
for numerous purposes. A number 'of plants of several different 
types have operated continuously in the South for many years: 
others have, from one cause or another, failed. When the price of 
turpentine goes below 40 cents a gallon and the price of rosin below 
$4 a barrel, the wood-distillation plants making these articles alone 
are usually forced to close. As the acreage of longleaf pine timber 
available for turpentining decreases, it is likely that there will be an 
iiicretise in this industry. Only a small percentage of the farmers 
of th3 South, however, can hope to dispose of their pine stumps for 
distillation, because their lands are located too far from the distil- 
lation plants. Western yellow pine also contains valuable products, 
but as yet very little effort has been made to extract them in a com- 
mercial way. 

r)oring and blasting have been extensively used in getting stumps 
out of the ground for distillation. To get the best results when 
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l^lj^^^l^P^^^ |,jp^.^^^^..^l^.,^^^ .^.|-^..^^..^^^p..^ II^^., ^^^.^^^^ |.^^., pIr.riMl -^Yitl^nl i]\v tap- 

root. Yn (jo I lii-. a liojo of -iiflic'uMit >!/.(' a IK I deep enoiiaii to plaice 
1 }m' <^\|)l<'>,i\-(' ;if 1 criHcr iiiii>! !)(> I Hired into t lie -I inn]). The hole 
-lionld 1)0 !)Mr('i| >o il(M'p linit thr contcr of tin' cliar^'c v,ili ])v at or 
nrai* I lie (M/incr of I lie 1 a|>roo( . ( Fio-. ]:;.) 'I1u' hole -lionld Ix* -iartcd 
':nt<> tlir- -innip Ironi al)oni in 'niche- ixdoxN' tlie -ni'faci* ((kH^jx-r if 
Mie -iumps arc to l,r n-rd for dist ihial ion) and -hoiild >]ant <h)\vii- 
^^'ard at an anirh' of alujiii h"> . I)orini!' the-(^ hoK^- o\- hand 

iiii a 1 i-iiH-h or 1/,-inrh ;uii!('r is ht^ixy NNork. In -onic ca-o. wlicn 
w :-hi}) an*i'er n>e<l. it ^^ ill rc^jnii't- ivso num. 

Sin tn'al I iU'pcnt int^ ('oni])anir- w!io un- n-ino- {])(> >tirnq)- (d' the 
io.nujraf pine for di-idhition pnrpo.-cv Imvr a-scnihuMi ontiii- for 



ihe-r- hole- h\' mean- ol' fdectric drill.- 




FiG.. 13.- 



, with power supplied 
by n. dj^iianio ran bi^ 
a gasoline engine and 
ni o II n t e d ii p o n a 
wiigon. 1 1 I'ecpiires a 
crew of six to run, 
tills boring machine. 
They can bore from 
300 \o 500 stumps in 
a day. Wlien op- 
erated cont inuousl y , 
tlie average cost per 
stump for the holes 
drilled will be about 
3 cents. This cost 
takes into a c c o u n t 
re p a i rs , d ep recia tion, 
and interest, as well 
as operating ex- 
penses. An outfit of 
til is kind could be 
tumps for burning as described under the 
However, these outfits 



"Diagrani showing a section of a taprooted Ftuiiip 
unAl a ehargc in position for blasting. 



utilized for boring the 
one-hole or dynamite methods (p. 11). 
cost at least $500 each, (probably more under present abnormal condi- 
tions), and hence tliey are beyond tlie reach of the average farmer. 

It has been found that tlie taproot, to a depth of about 30 inclies, 
is quite as rich i,n valuable products as any part of the stump above 
ground. In order to remove the taproot to that depth by means of 
the boring and blasting method it is necessary to start the auger hole 
considerably moi'e than 10 inches deep, wliich is deep enougli for ordi-- 
iiai-y (.'learing. 

.Rtu,m]) i)uners and steam-power outfits lia've been, used in pulling 
these stumps. 111th i)iillers all of tlie taproots can be obtained. 
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Where pullers are used it is advisable to split tlie stumps into pieces 
with dyiiaiiiite so that they can, be handled. Probably the 40 per cent 
dynamite is most often used, but some report that tlie}^ prefer the 60 
per cent grade for this purpose. 

CHEMICALS WORTHLESS FOR REMOVING STUMPS. 

So far as we have been able to learn, all experiments conducted to 
determine the value of sulphuric or nitric acid, either alone or com™ 
liined, saltpeter, or nitrate of soda, as a means of destroying, or as 
an aid in burning stumpjs, have clearly demonstrated that these 
chi?mica]s are worthless for this purpose. 

BURNING LOGS. 

Often logs are l)urned in,to desired hmgths by boring a horizontal 
liole into the side and a vertical intersecting hole from the top. Coals 
are used to 'light a fire at the intersection of these holes. To split 
the log so it will be entirely burned, bore into the side and load with 
dynamite. Some bore from the top, but the horizontal hole is to be 
preferred because in the first case the force of the explosion separates 
the halves, while in the second the upper half lies close to the lower 
and the fire burns bettei'. (See Decapitation Method, p. 12.) 

FILLING HOLES AND DISPOSAL OF STONES. 

( «.-'!.n'rn n \- iIh' IjoIc- Pi-s*!*' Um- -tinhp cii-iiy i'l' filled by the 
use nf ;\\) or'lbuf ry i \v«;-i!<>} ^^ a ikiii:.: p^"\\ --'(hi *M-:Hih Where large 
stuuij)- li'AVi' litT!! r<'!ie»\rt| Ui'uxv clijirgc- oj' J^.iinniiic the holes 
are biriic ihnl ii ni:i\' be f ,*"•••.'----.•( ry lo m>(> :\ -cr;! per. 

1\'Imt(' -tn!K-- :\]-t> j )i<'-n 1 i i'u i ,i iiieihu.j o}' di-po-iui!' of them is 

to tln'nw ihviii ill!') tbr -riiiiij) hole-. I)i!r\ ini:- Oonn Idcr- mo large to 
mo^'<' i- ;( coiuinoii f >ract An ('Xca \ ;0 i< »ii Inrm^ ''hoiigli to contain 
the rnck aid < if nliont -J fiTi (Ircp i-^ nunlc a- rjo-r h.> the stone 
ascaii b(> <lnne wiih -alVty aod ilu,' -tone i- rn!l(Mi iiit<i ii. 

Sn}U('iiHu\< a linwidcr cnii be l.roluM) by «ri2g'in2" the earth away 
froiii ii ihat it \\\U br rxpo-i't]. bnibling :i g<Hu| lire ai'mmd it, and 
dashiiia* cohi NNalcr on it after it i- i ]H)r<)iighly bratiMl. Many rocks 
can b(' lirnkaai nj> by !h»' n.-c of lioa, \y -buli^'c, l)\-na!i!!te is very 
effiri^'iit as a riH'au- of iifcaJcinij:- i ; | > ' »ow |( it-r-, I^'roni }n j xq' cent to 60 
per i'vui -irciiiiib -bniild 'Ur w-i-A, d<-|)('ii< iiiii:- uj'^n ilu' method and 
the fiardnr--- oi' 1 lie r'»<-K;. ■ b^^r Jj-i a i Km I i u foiana i n mi ow t )bisting bowl- 
der> ilu' rr;hicr i- rri'^Ma'cd n, in-i tau-i ion- i--iic<i i^v liu' ma n iifacturers 
of mxplf )-i\a',-. 
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